Cytochrome P450-dependent metabolism of PCB52 in the nematode Caenorhabditis elegans.
There are 75 full length cytochrome P450 (CYP) genes known in the genome of the nematode Caenorhabditis elegans. The individual biological functions of the vast majority are mostly as yet unknown. Here the impact of cytochrome P450 isoforms on the metabolism of PCB52, an ortho-substituted, non-coplanar 2,2',5,5'-tetrachlorbiphenyl, as a model PCB of these worldwide distributed pollutants is investigated. Organic extracts, isolated from treated worms and analyzed by GC/MS, contained two obvious PCB52-derived products which have been identified as C3-, C4- and/or C6-hydroxy-PCB52. Moreover, these hydroxylase reactions strictly required the functional expression of the NADPH-dependent cytochrome P450 reductase (CPR) encoding emb-8 gene, which was recently shown to be essential also for several other cytochrome P450-dependent enzymatic reactions. Multiple and subsequent single RNAi-gene silencing experiments, as well as the use of cyp-mutant strains, identified members of the CYP-14A subfamily and CYP-34A6 as the major isoforms contributing to PCB52 metabolism in C. elegans. In the gene-silenced worms and mutants, the reduction in formation of hydroxylated products ranged from 55% to 78%. These results demonstrate for the first time that C. elegans shares with mammals the capacity to produce CYP-dependent PCB metabolites and may thus facilitate future studies on biotransformation.